The use of motor vehicles is common during pregnancy. Correct seatbelt use during pregnancy has been shown to protect both the pregnant woman and her fetus. This survey aimed to evaluate the practices, beliefs, and knowledge of Hong Kong pregnant women of correct seatbelt use, and identify factors leading to reduced compliance and inadequate knowledge.
Introduction
Road traffic safety is an important public health issue. Health care professionals are usually involved in the treatment of road traffic accident victims rather than prevention of their occurrence or minimising the severity of injury. Education about and promotion of road traffic safety is important for all; pregnant women are no exception. Safety issues relate to both the mother and her fetus, and different information and/or a different approach may be required. With any kind of intervention during pregnancy, an emphasis on the safety of the fetus may improve compliance.
The number of pregnant drivers in Hong Kong is unknown, but the use of motor vehicles including private car, taxi, and public light bus is common New knowledge added by this study • There was decreased compliance with seatbelt use by pregnant women in Hong Kong. The decrease in compliance became more pronounced as gestation increased. This may be related to lack of relevant information and misconceptions. Implications for clinical practice or policy • As a form of public health and road traffic safety promotion, information about seatbelt use during pregnancy should be provided to pregnant women, health care workers, and all road traffic users.
during pregnancy. To promote maternal seatbelt use among the local pregnant population, information about their beliefs is essential. Correct seatbelt use during pregnancy has been shown to protect both the pregnant woman and her fetus. There is evidence that pregnant women who do not wear a seatbelt and who are involved in a motor vehicle accident are more likely to experience excessive bleeding and fetal death. [1] [2] [3] Compliance and proper use of the seatbelt are crucial. Incorrect placement of the seatbelt and a subsequent accident may result in fetal death due to abruptio placentae. 4 The three-point restraint (ie shoulder harness in addition to a lap belt) provides more protection for the fetus than a lap belt alone. Previous studies have revealed incorrect positioning of the seatbelt ORIGINAL ARTICLE only a minority had received relevant information. Women who held a driving licence and had a higher education level were more likely to wear a seatbelt before and during pregnancy. Women with tertiary education or above knew more about seatbelt use. in 40% to 50% of pregnant women. 5, 6 Various other studies have shown reduced seatbelt compliance during pregnancy. 7 The proportion of seatbelt use has been reported to be around 70% to 80% before pregnancy, but reduced by half at 20 weeks or more of gestation. 5, 7 There is also evidence that pregnant women lack information about the proper use of a seatbelt and its role in preventing injury: only 14% to 37% of pregnant women received advice from health care professionals. [5] [6] [7] [8] The common reasons for not using a seatbelt have been reported to include discomfort, inconvenience, forgetfulness, and fear of harming the fetus. 9 In this study, the current practice and knowledge of Hong Kong pregnant women about seatbelt use was surveyed, and any determining factors were identified. The results will enable public health education and promotion to be targeted to at-risk groups to improve road traffic safety among local pregnant women.
Conclusions

Methods
Study design
This was a cross-sectional survey using a convenient sampling carried out from January to April 2015. A self-administered questionnaire was distributed to postpartum women in the postnatal ward of United Christian Hospital (UCH) in Hong Kong. Participation in the survey was entirely voluntary.
Questionnaires were analysed if at least 50% of questions were answered, including the main outcomes. Those from women who did not understand the content or who did not understand Chinese or English were excluded.
Questionnaire
The questionnaire was based on a pilot study, with questions revised after review. It was available in English and Chinese (traditional and simplified) versions and was divided into four parts. The first part included demographic and pregnancy information and driving experience. The second part focused on practice of seatbelt use before and during pregnancy, any change in habit with progression of pregnancy, and the reason(s) for non-use of a seatbelt. The third part related to awareness and knowledge of the Road Traffic Ordinance on seatbelt use and the correct use of both lap and shoulder belts. Text descriptions and diagrams of different restraint positions were provided. The correct way is to place the lap belt below the abdomen and the shoulder belt diagonally across the chest. The diagram of restraint positions were adopted from the leaflet "Protect your unborn child in a car" by the Transport Department of Hong Kong with permission. 10 The final part asked whether the postpartum woman had received any advice about seatbelt use during pregnancy, the source of information, and whether they thought such information was useful and/or relevant.
Statistical analysis
Sample size calculation
Using the results of overseas studies as reference, the sample size was calculated according to the assumption that around 80% of Hong Kong pregnant women use a seatbelt. A previous questionnaire survey among postpartum women at a local hospital indicated that a response rate of approximately 80% could be expected. 11 We assumed the margin of error that could be accepted to be 4%, with a confidence level of 95%, and using this formula: n = z 2 The relative effects of factors (age, marital status, education level, resident status, husband's occupation, family monthly income, respondent's and husband's driving license holder status, frequency of public transport use, and stage of pregnancy) that might influence seatbelt use during pregnancy were estimated using generalised estimating equation (GEE). The outcome variables were dichotomous correlated responses (eg use of seatbelt in different gestations), and the outcome variables were assumed to be independent. The issue about statistical significance due to lack of independence was corrected using GEE.
To account for the interdependence of observations, we used robust estimates of variance (GEE) by including each period of observation as a cluster. For use of a seatbelt before and during each trimester of pregnancy, since the responses were correlated as time progressed, the GEE model with working correlation matrix was adopted.
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Results
Demographic data
There were 769 postpartum women in the postnatal ward during the study period. A total of 550 questionnaires were distributed by convenience and the response rate was 91% with 501 questionnaires returned. The remaining women (n=49, 9%) either refused to participate or did not return the questionnaire. Among the returned questionnaires, six were excluded due to missing information on the main outcomes of the survey or they were <50% complete. At the end of the recruitment period, 495 (90%) questionnaires were valid for analysis.
The majority (93.5%) of respondents were aged between 21 and 40 years. Only 10 (2%) were English speakers; others (98%) spoke Cantonese or Mandarin as their first language and completed the Chinese questionnaire. With regard to education level, 188 (38%) women had received tertiary education or above, 290 (58.6%) secondary education, and 14 (2.8%) primary education. There was no existing information about any association between pregnant woman or spousal occupation and compliance with or knowledge about seatbelt use. We therefore investigated whether occupation was a relevant factor, for example, driver and health care worker. Around half (n=216, 43.6%) of the women were housewives, 57 (11.6%) were professionals, and 14 (2.8%) were medical health care workers. Among spouses, 32 (6.5%) were drivers, two (0.4%) were medical health care workers, and 122 (24.6%) were professionals. Other occupations were unrelated to transportation or health care, including clerk, construction site worker, restaurant waiter, and chef. Overall, 439 (88.7%) women were Hong Kong residents, others were new immigrants or doubleentry permit holders from Mainland China. Of the respondents, 477 (96.4%) women had attended regular antenatal check-ups, and 215 (43.4%) were first-time mothers.
Driving experience and mode of transport
Around half of the spouses (49.1%) but only 71 (14.3%) women held a Hong Kong driving licence. Among those women with a driving licence, only 16 (22.5%) drove daily, and seven (9.9%) only at weekends. Public transport was used daily by 300 (60.6%) women. Among different means of public transport, buses (53.7%) were the most commonly used but not all seats on buses have seatbelts. In public light buses and taxis, use of a seatbelt, if available, is mandatory: 38.6% and 15.2% of respondents used public light buses and taxis, respectively.
Use of a seatbelt before and during pregnancy
Of the respondents, 379 (76.6%) pregnant women reported using a seatbelt in the 6 months before pregnancy, but compliance was reduced as pregnancy progressed. Seatbelt use was reduced to 73.5% in the first trimester, 70.5% in the second trimester, and 67.1% in the third trimester (Table 1 ). There were 26 women who changed their behaviour from not wearing a seatbelt prior to pregnancy to wearing one after they became pregnant. Therefore the total number of ever seatbelt users was 405. Analysis of the knowledge score was performed by excluding these 26 women; the result showed a similar finding and statistical significance.
Reasons for not using a seatbelt during pregnancy
With regard to the reasons for not using a seatbelt (Table 2) . Apart from the three stated options in the questionnaire, several respondents stated that the travelling distance was usually short on public light buses and the time taken to buckle up and unfasten the seatbelt may delay other passengers.
Other women admitted to being lazy or forgetful, or were just not in the habit of using a seatbelt. They also found seatbelts inconvenient because those on public transport were "not user-friendly", "too short", or were "dirty" ( Table 2 ). (Table 3) . Among all the respondents, 90 (18.2%) women never wore a seatbelt, and the other 405 (81.8%) were seatbelt users either before or during pregnancy. Comparison of responses revealed that never wearers of a seatbelt had significantly poorer knowledge in three of the four questions about seatbelt use during pregnancy (P<0.05) [ Table 3 ].
Knowledge of seatbelt use during pregnancy
Information about seatbelt use during pregnancy
Information about seatbelt use had been received by only 32 (6.5%) women. Among them, 13 (40.6%) had derived the information from the internet, others from 
Factors influencing knowledge about correct seatbelt use
Women with a lower education level (P<0.001) were less aware of the Road Traffic Ordinance on seatbelt use, the protective effects of a seatbelt during pregnancy, and the correct way to position both the lap and shoulder belts (Table 5) .
Discussion
Main findings
In this study, 76.6% of Hong Kong pregnant women were consistent seatbelt wearers before pregnancy; this is similar to overseas studies which reported 70% to 80%. 5, 7 Compliance was reduced during all trimesters, and decreased as gestation progressed. Only 26 women changed their behaviour from non-users to users after becoming pregnant. It also demonstrated the misconception about the effects of seatbelt use on pregnancy and the fetus. Pregnant women's knowledge about seatbelt use was inadequate and only a minority had received relevant information. Women who held a driving licence or had a higher education level were more likely to wear a seatbelt before and during pregnancy. Women with a tertiary education or above were more knowledgeable about seatbelt use.
Strengths and limitations
As far as we know, this is the first survey in Hong Kong of the knowledge of pregnant women about seatbelt use and their associated practice, with a reasonably high response rate. One limitation of the study was that the questionnaire was not validated and there were overlapping categories for numerical variables. Results and experience in this study can serve to revise the questions for a future study with improved validity and reliability. During the study period, 769 postpartum women stayed in the postnatal ward and 495 (64%) completed questionnaires were collected. The proportion included was relatively high, but still the method of convenient sampling may have affected the representativeness of the sampled subjects. Moreover this was a single-centre survey in the obstetric unit of a district hospital. The UCH provides obstetric services to the population in the * Age, family monthly income, frequency of public transport use, and stage of pregnancy were analysed as continuous variables: age-from young to older age; family monthly income-from low to high income; frequency of public transport use-from most frequent to least frequent; stage in pregnancy-from pre-pregnancy to 3rd trimester of pregnancy Kowloon East region. The geographical location of a clinic could dictate the mode of travelling to attend antenatal hospital appointments. Although taxis and public light buses are the usual mode of transport, some women may have taken the bus or Mass Transit Railway, and these do not require use of a seatbelt. Furthermore, the delivery rate at UCH was less than 10% of the total deliveries in Hong Kong, therefore the results may not be applicable to other clusters with patients of different education levels, driving experience, and transportation habits. In addition, those who were unable to read or understand Chinese or English were excluded. These were usually illiterate or non-Hong Kong residents, and may be the group with the lowest compliance and poorest knowledge about seatbelt use. There were 49 women who refused to participate and six who did not complete the questionnaire; this 10% also introduced inaccuracy and bias in our data. Reporting bias is another concern. Discrepancies between observed and self-reported seatbelt use were found in a previous study. 13 Anonymity of the questionnaires might have minimised reporting bias. Although all demographic variables included in the questionnaire were analysed, there were other potential confounders that might have affected the 
Interpretation
Prevention plays a major role in ensuring maternal and fetal survival in road traffic accidents. Motor vehicle crashes are responsible for severe maternal injury and fetal loss. Despite existing knowledge about the protective effects of wearing a seatbelt, pregnant women remain poorly compliant. This was confirmed in this local survey and in overseas studies. 14, 15 In the Report on Confidential Enquiries into Maternal Deaths in the United Kingdom 1994-1996 published by the Royal College of Obstetricians and Gynaecologists, 13 pregnant women died as a result of road traffic accidents. One of the victims did not use a seatbelt and was forcibly ejected from the vehicle. 16 Ten years later, in a more recent Report on Confidential Enquiries into Maternal Deaths in the United Kingdom 2006-2008, 17 there were 17 pregnant women who died as a result of road traffic accidents. A specific recommendation was made in the report: "All women should be advised to wear a 3-point seat belt throughout pregnancy, with the lap strap placed as low as possible beneath the 'bump' lying across the thighs and the diagonal shoulder strap above the 'bump' lying between the breasts. The seat belt should be adjusted to fit as snugly and comfortably as possible, and if necessary the seat should be adjusted". 17 According to the Road Traffic Ordinance in Hong Kong, drivers and passengers must wear seatbelts where provided. The exceptions are when reversing a vehicle, making a three-point turn, manoeuvring in and out of a parking place, and those who have a medical certificate and have been granted an exemption on medical grounds by the Commissioner for Transport. 18 According to a report of the Transport Department of Hong Kong, the total number of road traffic accidents was 14 436 in 2003. In 2013, the number rose to 16 089. The number of pregnant women involved or injured in road traffic accidents is unknown. 19 The Hong Kong SAR Government revises seatbelt legislation regularly to enhance road safety. Since 1 January 2001, passengers have been required to wear a seatbelt, if available, in the rear of taxis as well as in the front. Since 1 August 2004, passengers on public light buses have also been required to wear a seatbelt where one is fitted. 20, 21 Stickers were put inside buses and taxis to remind passengers of their responsibility to wear a seatbelt and to give clear instructions on the correct way to wear it. Nonetheless, the requirement to use a seatbelt and its protective effects were not well recognised among the respondents in this survey. This may be due to the lack of information provision as only 6.5% of women had received information related to seatbelt use in pregnancy.
In this study, those with a lower education level had poorer knowledge about seatbelt use in pregnancy. Effective public education should target these women. Using diagrams as instruction can be simple and direct so that those with a lower education level or who only use public transportation occasionally can easily understand and follow the advice. In the past, leaflets or stickers about seatbelt use were widely seen, especially after introduction of the new legislation, but those specifically targeted to the pregnant population were not common. Maternal child health centres and antenatal clinics of government hospitals are ideal places to distribute educational material. Television announcements may also convey the message effectively, not only to pregnant women, but to all road traffic users. It is also a good opportunity to inform drivers and other passengers so that they can help pregnant women as well as the elderly and disabled who use public transport. Regular spot-checks on public transport and law enforcement may also encourage compliance with seatbelt use. The majority of doctors and midwives give advice about seatbelt use only if asked. This survey demonstrated that the proportion of pregnant women who received seatbelt information was very small. It is recommended that written instructions and advice should be available from well-informed health care professionals, and pregnant women should always be encouraged to wear a correctly positioned seatbelt. Obstetricians, midwives, and general practitioners play an important role in disseminating information. A study in Ireland showed that 75% of general practitioners believed women should wear seatbelts in the third trimester, although only 30% provided regular advice and fewer than 50% indicated that they were aware of the correct advice to give.
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Conclusions
This study demonstrated decreased compliance with seatbelt use during pregnancy that continued to decrease as pregnancy progressed. Women with a lower education level or without a driving licence were less likely to use a seatbelt during pregnancy. The former were also less aware of the Road Traffic Ordinance on seatbelt use and the correct way to position both the lap and shoulder belts. Only a minority of pregnant women had received information about seatbelt use. Future studies to assess the knowledge of Hong Kong health care workers about use of seatbelts in pregnancy may enhance the awareness and involvement of medical professionals in educating pregnant women on this issue. Publicity and education about road safety by health care providers and the government are advised, and targeting the lower compliant groups may be more effective and successful.
